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USAMRL Project No. 6X64-12-001-17

ABSTRACT

THE PHYSIOLOGICAL RESPCONSES OF MEN WEARING
j CHEMICALLY IMPREGNATED PROTECTIVE
CLOTHING IN A HOT DRY CLIMATE

OBJECT

To determine whether or not and to what extent a group of combat
equipped soldiers wea.ing Hycar Absorbent Protective Underwear and
XXCC3 Impregnated Fatigues can tolerate a hot dry climate under fieid
conditions.

RESULTS

The rise in rectal temperature, increase in pulse rate, sweat out-
put, and the dermatological status of a heat-acclimatized group of sub-
jects wearing chemically impregnated clothing while doing a p"rggram of
planned activity did not differ significantly from a control gro‘gT

CONCLUSIONS

In a hot dry climate, Hycar Absorbent Protective Underwear and
XXCC3 Impregnated Fatigues are well tolerated by heat-acclimatized

‘soldiers performing a moderate work load.

RECOMMENDATICNS

The effects of this protective clotking on the physinlogy of men
in a hot hurnid climate and the effects produced in non-heat acclimatized
men in both hot humid and hot dry climates should be investigated.
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THE PHYSIOLOGICAL RESPONSES CF MEN WEARING
CHEMICALLY IMPREGNATED PROTECTIVE
CLOTHING IN A HOT DRY CLIMATE

L INTRODUCTION

The creation of a protective military uniforr. which would provide
optimum protection agrinat thermal radiation resulting from atomic
explosions and from vapors, liquids, dusts, and aerosols of CBR agents
is a project of paramouat importance to the United Statea Army (1}. The
physiological problems associated with the performance of mzn in a hot
environment are well recognized {2, 3, 4,8). The additional problems
created by the wearing of a protective uniform in hot environments have
been anticipated (5). Preliminary studies (6, 7) have indicated that the
heat load imposed while wearing chemically imprepnated clothing can be
physiologically tolerated. A well-controlled field study of a sufficiently
large group of subjects wearing such clothing in a hot dry environment
has not been performed. For this investigation, Hycar Absorbent Pro-
teciive Underwear and XXCC3 Impregnated Fatigues were the protective
uniform tested.

I METHODS

Forty volunteer subjectsl were studied at Dugway Proving Ground,
Dugway, Utah, from 17 July to 21 July 1961. The subjects had a pre-
liminary medic-~1 evaluation to eliminate those with cardiovascular dis-
orders and obesity., The age range of the subjects was 18 to 25 years.
All were Caucaeian with the exception of two Negroes and one Oriental
in the experimental greup and four Negroes in the control group, All
men had been gtationed at Dugway for at least two months immediately
preceding the beginning of the study and had recently participated in
rigorous field maneuvers in the area. Heat acclimatization was judged
to exist on this basis.

Twenty of the subjects served as a control group and were dressed
in standard long underwear with a standard army fatigue uniform. Twenty
men were the experimental group and wore Hycar Absorbent Protective
Underwear and XXCC? Linpregnated Fatigues (90% polyethyl acrylate
and 10% zinc oxide). : -

1Personnel from the 45th Chemical Company {control group), 46th
Chemical Company (experimental group) plus six volunteers from the
266th Decontamination Platoon, 2nd Chemical Battalion.
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CLOTHING LiST

Control Group Experimental Group
Standard Fatigue Uniform XXCC3 Impregnated Fatigue Uniform
Standard Long Underwear Hycar Absorbent Protective Underwear
Fatigue Cap Fatigue Cap
Cctton Socks Cotton Socks
Combat Boots Combat Boots
Pistol Belt Piatol Belt
Canteen Canteen
Carbine (Day 3 only) Carhine (Day 3 only)
20 Pound Pack {(Day 2 only) 20 Pound Pack {Day 2 only)

All uniforms were worn open at the neck and without gas mask or hood.

Both groups were subjected to several types of physical exertion
which were selectad to approximate activities of 3 soldier in the field.
Physiological measurements were used to evaluate the degree of heat
stress. Rectal temperatures were measured every 39 minutes with in-
dividual clinical glass rectal ihermometers. Pulse rates were secured
by auscultation of the heart with a clinical stethoscope applied to the left
chest wall at ‘hirty-minute intervals. Water intake and urinary output
were measured throughout each experirnental day. Subjects were weighed
nude at the beginning and at the erd of each day at which time a clinical
evaluation of the condition of the skin was done. Meteorological data
was obtained hourly.

On day one, the subjects rested in the sun for one hour and engaged
in close order drill for the next two hours.

On day two, the men maxrched a ten mile road course with ten—
minute breaks every half hour. This took seven hours.

On day three, the groups made two simulated combat approaches
of a hill two hundred feet in vertical elevation. They crossed a valley,
assaulted the hill (rushing up a thirty to forty degree grade to the top),
and returned to base camp. Each assault took three hours.

On the fourth and final day, load moving tasks were performed.

The men cleared an area of low vegetation with shovels and picks and

—- moved eight to ten foot sections of telephone poles, for a wtal time of
three hours. '

During the four test days, the following criteria were utilized to re-
move a man from the study: 1) rectal temperature exceeding 104°F; 2) api-
cal heart rate exceeding 180 beats/minute; 3) severe clinical symptoms due
to heat of an incapacitating nature; and 4) decision by the subject that he
could or would nolonger continue in the study {including psychological cause).
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L. ResSULTS

Figurelillusirates the increase in rectal temperature thatoccurred

during each period of activity. Each bar reflects the change from the basal
temperature to the highest temperature encountered during thatreriod of
activity. Daytwonanddaythree are divided into bafore and after noonme:d
periods. There was no diiference in rectal temperature between the ex-
perimenial and control groups for any given day.
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Fig. 1. The change in rectal temperature during the phases of
programmed activity. The lower value of e-ch bar represents
the mean base line temperature of each group while the higher
value renresents the mean highest elevation of each group for
any given period. One standard error of the mean is plotted as
a vertical bar above and below the group mean values.
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‘ Figure 2 reflects the change in pulse rzte from the basal level to th
_highest rate achieved during the different periods. No significant differ-
ence in hieart rate was found between the two groups on any given day.
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Fig. 2. The change in pulse rats encountered during the phases
of programmed activity. The lower value of each bar represents
the mean base line pulse rate of each group while the higher value
represents the mean highezatelevation of each groupfor any given
period. One standard error of the mean is plotted as a vertical
bar above and below the group mean values.

Figure 3 shows the sweat and respiratory water loss of each group
in liters/test period. These values were calculated from the algebraic
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sum of the weight change and fluid balance during each test period. As -
suming respiratory water loss to be a constant, any difference between
groups should reflect 2 change in sweat loss. The time for which these
measuremcents were recorded differs from day to day. No sionificant
difference is found between the two groups for any given test reriod.
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Fig. 3. Total sweat and respiratory water loss in liters dix.ring each
test period of the study. Figures in hrackets representthe total time
invulved in measurement on each day.

Table 1 lists the meataorological data. Each value repres<nts an
average cf either three or four hourly measurements. The hign black
bulb temperatures and low relative humidity were the crucial factors
in producing a rapid evaporation rate so that at no time did sweat appear .
on the outer garments of any of the subjects.

Table 1. Meteorological data recorded for the four day study. The
WEGT index is computed as 0. 7 of the wet bulb temperaturs, 0.2 of
the black bulb temperature, and 0.1 of the dry bulb temperature (9).

METEOROLOGICAL DATA
*F *F *F %
Black Wet Dry Relative
DAY | TIME Bulb | Bulb | Bulb | Humidity wWBGT
] PM 117.3 | 60.6 | 93.9 16.0 - 75.3
2 AM 114.4 | 60.0 | 88.3 19.0 73.7
2 PM 113.5 } 61,1 | 95.8 |’ 15.0 75.0
3 AM 108.6 | 58.7 | 84,0 22. 4 n.2z
3 PM 116.9 | 57.1 87.4 14.6 72.0
4 AM 118.5 58.2 | 83.3 22.80 727
5
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Six subjects were dropped from the experiment. Five of these
were for motivational reasons not related to heat. One drop out occurred
at the onset of the first day, two at the onset of the third day, and two at
the onsat of the fourth day. Two were control subjecis and three were
experimental. One control subject was dropned during the morning of
the second day for symiptoms of heat intelevance (dimziness and nausea)
without significant elevation of pulse or rectal temperature. Therefore,
the data reporied is based upun seventeen men in each group.

Dermatological examination revealed irritations equally in both
groups in the areas of tizht fitting clotbing. Cne caae of axillary mil-
jaria rubra was found in the experimental group. It is quite possible
that additional dermatological problems would have occurred had the
uniform been worn for a longer period of time.

Iv. DISCUSSION

Resgults of this experiment show that chemically impregnated pro-
tective clothing causes no ataormal physiological distrubance in a hot
dry climate. Ior the type of activity in the study, there was no signifi-
cant physiological difference between the two groups.

Higher rectal temperatures were recorded on the day of the road
march than on the other days. This would dgree with an asswnption that
long-term heat stress will cause a greater increase in rectal temper-
ature than in pulse rate. The first half of the march involved a gradual
ascent of approximately six hundred feet elevation. The highest temper-
atures were noted at this time.

The terrain of the hill assaulted on the third day caused brief but
very intense physical exerxtion during the rush to the top. The very high
pulse rate reflects the intensity of the work and the moderate increase
in rectal temperature is probably due to the short duration of the as-

sault,

The load moving tasks appeared to be about the least stressful
considering the variables measured.

No comparisons among types of exercise can be made from the
daily sweat loss calculations because of the time variable. It is inter-
esting to note, however, that the greatest losses occurred in the same
days that the highest rectal temperatures were recorded, a finding in
agreement with previous work (i0).

6




V. SUIAMARY

The rectal tamperature, pulse rate, sweat output and derrmatological

status of two zronps of subjects, one wearing a protective uniform of
Hycar Absorbent Pretective Urderwear and XXCC3 Imnregnated Fatizues
and the other standard long underwear and fatigue uniform were con-
trasted while the subjects engaged in various types of physi¢a1 activity

in a hot dry climate. There was no difference between the groups.
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Aerdeen Proving Ground. Dirwctor, US Arwy Ordic =ce Huwan Engineering Laboratories,
Aberdeen Proving Grourd, Maryland

Adjutant Geserul, Depertzent of - the Army, Washington 25, D. C.. Attn: AGIL
Azsed Foroes Institute of Pathology, 6825 16th Street, N.®., Washington 25, D. C.

Army Attochs, Box 79, Navy 100, Fleei Post Office, New York, New York. Attn: Col John
C. Cressler, Asst. Aray Aitache

Brooke Aray ¥edical Center, Physical Medicine Branch, Hgs., AMSS. Fort Saw Houston. Texas,
Artn: Cecpt. Ruchel Adaws

Brooke Arsy Medicul Center. Commandant, Army Medical Service School, Fort Sam Houston,
Texos, Rtin: Publicutions Branch

Ercoke Ceneral Hospital, Medical Library, Box 15!, Fort Sam Houston, Texas

Brocke Gemeral Hospital, Radioisotope Clinic, Brooke Arny Nedical Center, Fort Sam Houston,
Texas

Qhief Chemical Officer, Department of the Army, Washington 25, D. C. Aten: CDOCOR10/SA -
Ghief of Lrginears, Department of the dimy, Washington 25, D. C.. Attn: ENGRD-SE
Chief of Oranonce, CROTB. Washington 25, D. €., Attn: feg & Spec, Proj. Section

Chief of Life Sciences Division. Dffice of Chief Reseorch and Development, Roon 3D- 442,
The Pestacon, Wushinaton 25, D. C.

Chief Paychictry and Neurology Consultant, Directorate of Professional -Service, Office
of The Surgeon Ges.eral, Departoent of the Army, Washkington 25, D. C. Attn: MYDID-NP

Cewanding General, US Army Medical Rescarch and Develognent Command, Main Navy Building,
Kashingtea 25, p. C.

Comacnding Gereral, 1 Corps Croup, AFD 354, Saa Francisco., Colifo.rnia. Atta: Surgeon

Co;lnuna'inq Ceneral, 7th Logistical Commana, APO 812, San Frarcisco, California, Attg:
r4ecs

Coac-auding Gepéral, Eigkth United States Army, AFO 30}, San Francisco, Califorania,
Atta:  Sargeam '

Commuding General, U3 Arey, Hawaii, APO 957, San Francisco, California, Attn: Surgeon
Cosmading General, US Army, Japan, APO 343, San Francisce, California, Atta: Surgeon

Commanding Geweral, US Aray, Ryukyu Is'ands/IX Corps, AFO 33!, Sau Francisco, California,
Atta: ngnrqoo-

Cowwander ia Chief, 15 Fery, Pacific, APO 958, San Francisco, California, Atta: Surgeon
Fitzsioons Ceneral Hos*.1tal, Medical Techaical Library, Deaver 30, Colorudo

Fitzai(-:grf: m('::aml Haspital, US Arsy Medical Research and Nutritivn Laboratory, Denver
Lot terna General Hospital, Medical Library, Presidio, Sm Francisco, California

Madigan Gessral Hospital, Medica! Technical Library, Tacoma, ¥ashington

Picatiray Arsenal, Commanding Officer, Duver, New Jersey, Attn: RIEB-VS3

Quac~ermrster Food and Containper Institute, Library Branch, 1819 Wes: Pershing Bood,
Chicage 9, Illinois
Quartermaster Res -'rch and Eagineer Field Evaluation Agency, Comsandi Officer, Fort
e, Virginia, Attn: Toch:?cal Library A =
Quortersaster Research and Engineering Center, Cormanding General. Natick, Nassachusetts,
Atta: Techaical Library '

' Redstone Arsemal, Cosmander, Redstone Arsenal, Alabama, Atta: CRDOW-H1

Vnﬂ;y Forge Army Hospital, Camanding Officer. Fhocaixville, Pennsylvania. Kttn:
1aria.,

US Army, Alaska, AFO 944, Seattle Washington, Attn: Chief Surgeon
US Army Chemical Center, Director of Medical Research, Army Chenical Center, Mary land
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US Assy Cherzimal Corps Bialogiml laboratories, Fort Detrick, Maryland, Attn: Librarian

US A:ry Chenical Research and Developoant Laborarories, Coumanding Cificer, Tecknical
Labro~y, 2uilding 330, Armmy Chomical Cenater, lMarjland, Atta: Litriricen

US Arav Ceroaai and Goneral Staff College, Library Services Branch (irchives) Fort

loaagvensorth, Xonrsas
US Rcny Diepensiry, Springfield Ermery, Springfield, Massachusetts

US Ara7 Tngivesr Posearch and Duvelorvent Lukoratories, Fort Balveir, Virginia, Attu:
Technice i Drcusents Center

US dvsy Znvironsatal Hyoiene Avency, Coanuadirg Officer, Amy Clwnical Center, Maryland
US Aryy Turepe, Modical Divisien Plans end Qpercotiors Branch, AP0 453, New York, N. Y.

US Aray Taroje, Medioal laboratory, Departrent of Hicrebiology, AiD 130,US Forcus,
Mer Jork, Kew York

US Asny Hospital, Cocnceding Officer, Fort Lze, Virginia, Attn:. Medionl Library

US Army Infentry Human Sescarch Unit, Director of Rescarch, Post Uffice, Box 2088,
Fort 2erning Ceergia, Attn: Library

US Army Leudership, Huran Research Unit, Library, Poat Office Fox 787, Presidio of
M¥snteray, California

US Arny Modical Comsand, Jagan, Medizal Ceneral laboratory, (408) ARO 343. San Francisco,
Califosaia, Atta: Colonel Carl F. Teasmer, Cosmcnding

Os Arzy Medical Liaison Brunch, Office of thr Chief Surgeon, Gorgus ¥espital. Balboa
Heignts, Conal Zone

US Arwy Medical Reveorch Unit, Furcpe, Corranding Officer, AFO 183, Mew York, New York
US Aruy dical Reseorch Unit, Commanding Officer, Panawa Field, Fort Clayton, Canal Zone
US Arny Hedicul Pesearch Unit, Commciding Officer, Fort Detrick, Maryland )

US Aray Medical Resecrch Unit. Coemanding Officer, Institute for Medical Research,
Kwla Luspur, Molaya

US Acwy Ordnance Arsanal, Fronkford, Philodelphia 37, Peausylvania, Atta: CALEA-17347
65-1, Mz, A. (hurles Xarr ’

US Aray Ordnance Tank-Automotive Comsand, Detroit Arsenal, Center Line, Nichiqom

US Arsy Research Of fice, Chief of Rescarch and Developpent, Depurtwent of the Ay,
Washington 25, D. C., Attn: Scientitic Information Branch

US Aruy Sicnal Research and Cevelopment Laboratory, Office of the (ioucndinq Officer,
Fort Mcamouth, New Jersey. Atta: SIGFM.ADT-E

US Arey Stapdardization Group, Canada, Senior US Army Starderdization Representative,
c/o US Arey Attuche, US Erdasay, Ottawa, Ontario, ada, ‘Attn: Colonel Joseph R.
Blair, LC, Medieml Liaison Officer

US Arsy Troniportation Reaearch Cosmand, Fort Eustis, Virqginia, Atte: Research
Reference Ceater

US Army Tropical Research Medical Laboratory, APO 851, New York, New York

US Continental Arny Coenand, Medical Section, Fort Nonroe, Virginia

Valter Reed Arsy Institute of Research, Departsent of Atomic Casualties Studies, Walter
Reed Army Medical Research Center, Washinyton 12, D. C.

Valter Reed Arwy Institute of Research, Director. Walter Reet Army Medical Center,
Washington 12, D. C :

VYaiter Reed Army Hospital, Army Audiology and Speech Center. Forest Glea Sectioca,
Vashington, D. C.

Valter Reed Army Medical Center, US Army Medicul Service, Historical Thit, Washingtom
12, D. C., Atta: Ceneral Reference and Rosearch Branch ‘

¥alter Reed Arwy. Medical Center. US Army Prosthetics Ressarch Laboratory, Comsanding .
Ofticer, %ashington 12, D. C.

AGENCY - US MAVY

Burecw of Medicine and Surgery, Director, Research Divisjon, Departmest of the Navy,
Washiagtom 25, D.C,
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2 Burequ of Moval Weapons (DLY -31) Departweat oi the Navy. ¥ashingtom 25, D. C.
2 Burems of Yards and Docks, Dapartwent of the Navy, ¥ashingten 25, D. C.. Atta: Code

D-440
2 &;:-;;:Jof Yards and focl.a, Department of the Navy, Tarhinaton 25, D. C., Atwm: Code

1 Chief of Narzl Air Techuical Trecining, VS Naval Air Station, Mewphis 75, Tennessee,
Attn: Stoff dedical Cflicer

1 Chief of Jdeval (rerations Offxca. COperatiuns Evaluation Group. {Cr0ZG) Department of
“he Havy, Vashisgton 25, D. C

1 Ctief of Navol Air Deserve Trcunmq, Staff Medical Oﬂ'u:er. Maval Air Station,
Clenview, Illinois

1 Neval Air Material Center, Director, Air Crew Equipsent Loboratory, hilodelphia 12,
Penasylvaiia

1 Neval Medicdl Reasurch Institute, Notional Naval Medical Center. T=chnical Reference
Lihrary, Cerbesda 14, Margiand

1 Naval Nedicol Besearch Laboratory, Technical Library, Code 5111, Bae 100, Naval Subuarise

Yare, New [oncun, Cunnecticat
1 Naval Pesearch, Crae 454, Depariment of the Navy, Weshingtea 25, D. €

1 Nawal Bescarch, Code 283, Special Asaistant for Medicul and Mhod Scunou. Depart-ent

of the javy, Wc.mm"to'\ 25, D, C.

10 Newal Rasearch Branch Office, Comnanding Gificer, Navy 100, Box 33, fleet Post Office,

Mew fork, Mew York
1 US saval Air Develipmomt Center, Simulation Branch, All., Johnaville, Pemnsylvania,
Atta: Dr. ¥, A, Drcdiey

1 US Nuval dir Tavelopweat Conter, Aviction Medical Acceleration Laboratory, Jobn:ullo.

Perusylvania, Atea: Lilrarlan
- 1 Us jlaval Civil Enyingwring lobnra: 'ory. Camsanding Officer and Director (Code Lil)
rar: Huearexe, California
1  US Navul Hedicul Neuropsychiatric Research Umit, San Diego 52, Culifornmie
US Naval Hissile Canter, Covmander, Poiut Mugu, California, Attn: Technical Library
US Navg] Medical Field Ressarch laboratory, Cosmanding Officor. Casp Lejeune, North
Carolina, Atta: Librarian
1 US Mavol Yedical School, Comnd.\nq Officer, National Naval Hedlcal Cevter. Bethesda,

~ N

Haryland
1 US Navol Ocrdnance Tast Station, Medical Officer (Cade 88) Station Hospital, China Loke,
California
1 s Yaval f‘t:dlblogicul Defense Lnboratory, Cossanding Officer and Director (222), Sau
Frencisco 24, California
1 1S Maval Rasearch Lcboratory (Code §120) Washingtom 28, D. C.
1 U3 Naval Aesearch Loboratory (Code 2027} Director, Washingtem 25, D. C.
2 US Maval School of Avldtxon Medicine , Director. US Nawal Aviatica Medical Center - 54,
Pensacola, Florida
1 US Neval &xpplg Rescorch aod Developaent fucility, Cloth and Textile Division, Ird
Avenue and 253th Street, Brooxlyn 32, New York, Atta: rary
1  US Naval Reapons Plant, Experimental Diving Unit, Washiagtom 25, D. C.
AGENCY - AIR FORCE
Air Force Flight Tast Center, 'luman Factors Branch (FIFEH), Edwards Air Force Base,
Colifornia
AIR RESEARCH AND DEVELCPMENT COMMAND
P Air Hé:oarch and Development Caamand, (RDGBL) Andrews Air Force Buse, Washingtom 18,

2 Wricht Alr Dcvo!ognent Division, Blo-Acoustics Branch, 'rlqht-ﬂ!nonon Air Force Base,

Gaio, Attn:

'~

Atta:
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AlIR FORCE - CONTINUED

Aerospace Medicul Library, Wrioht Air Developwent Division (WWLAS) Wright-Patterson
Aigs Fores Baze, Chio

Air Force Corman? and Control Developwent Division, Operat.omal Applicutions Office,
{CTRY) Leurernce G. Haonscom Field, Pedford, Massachusetts

Air ferce Director of Pesearch ond Technology, US Air Force, Washington 25, D. C.
Attn: ADRT-HF

Air Training Curvwind {ATCSG-P} Fendolph Air Force Base. Texas

Arctic Aercmedicul loboratory, Casrander, APQ 731, Seattle, Washington, Attn: Library

Assistmt for Ground Safety, DCS/P, lleadquurters, US Air Force, ¥ashington 25, D. C.

Brooks Air Fcrce School of Aviation Yedicine, (SAMRS(H-P), Brooks Air Force Base, Texas

largley Res<arch Center, Natiomal Aeroncutics and Space Adnmstrunon. Langley Field,
Virginia, Attn: Librarian

US Air Force Aerospace Medical Center, (ATQ US Air Force Hospital, Lackland Air Force
Sase. Texos

US Ar=y Air Lefense Commond, Cosmand Surgeon, Ent Air Force Base, Colorado Springs.
Coliorado

US Air*Focce Strategic Air Coreand, Offutt Air Force Base, Nebraska

GOYERNASNTAL - AGENCIES

Argorne Hational Laboratory. 8700 South Cass Avenue, Argonme, Illinois. Attn:
fioylaxde D. Yourg

Ceatral Intelligence Ajency, 2430 E. Street, N.W., Woshington D. C.. Attn: 1331 R and
S Building
‘Chief Defense Atimic Support Agency, Washington 25, D. C. Attn: Document Library Br

'Cxul Aeromedical Research Institute, Federal Aviation Agency, Post Office Box 1082
tahora City, Oklaboma

rary of Congress, Science and Techknology Division, Washington 25, D.C,, Attn: Dr.
.\. J. Jaccbius -

National Institute of [{eulth, Librory, Bvilding 10, Room SN118, Bethesda 14, Maryland,
Attn: Acquisitions Sectiom

Natiopal Library of Medicine, Washington 25, D, C., Attn: Acquisition Sectioa

National Institutes of Health, Division of Research Grants. Information Office, Bethesda
14, Maryland

National Research Council, Division of Medical Sciences, Medical Records, 2101
Constitution Avemwe, N.W. Washington 25, D. C.

OTHER AGENCIES

Arctic Health Research Center, Librory, Box 960, Anchorage, Alaska

Aeio-Soacr Division, Chief, Space Kedicine Saction, Boewg Airplane Company, Seattle 24,
Veshington, Attn: Dr. Romney H. Lowry (Bex 19-23

Boeing Airplane Company, Librory, Wichita Division, Wichita 1, Konsas

Besing Airplane Cowpany, Central lbdxcal Library, Box 11-40 Post Office Box 3707, Sectth

24, Washingtom

Ctrystzs Corporation, Box 1118, Engineering Research Departmeat 321, Detroit 31, Michigem
Attn: John Versace, Engineering Psychologist

Divisict of Rodiological Health - BSS Dopurment of Health Education and Welfare, Room
5629, Socuth HEW Buildiag, Fushington 28§,

Ford Hotor Coupany, Technical Information Socnon. Scientific lnbomtory. Post Office Box
2053, Dearborn, Michigam

Cene'ul Electric Company, Advanced Electronic Center, Cornoll University, Ithacc, New
York, Attn: Library

Geceral Electric Conpany, Technical Military Planning Operatioa, 735 State St, Santm
Barbara, Colifornia

Jo-'n Crecar Library, 86 Fast Randolph Street, Chicago 1, Illinois

Kings County Hospital, Department of Anesthesiology, Brooklyn, New York. Atta: Dr. S.
¥, Feitaner
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OTIXR AGENCIES - CONTINUED

Lankenau Hospital, Division of Research. lancaster ood City Line Avenue, Philadelphia 31,
Pennsylvania
Mayo Clinie, Rochester, Mimnesota, Attn: Dr. Kenneth N, Ogle, Section of Biophysics
Mercy Hospital., Anesthesia Research labcratory, Pittsburgh 19, Pennsylvania .
Nationil Aeronautics and Space Adwinistrotion, 1520 H, Street, N. W., Washingten 2§, : ﬂ'
D. C.. Attn: Bertraw A. Mulcahy, Assistant Director for Technical Information
Rand Corporation, 1700 Main Street, Sauta Monica, Califainia, Atta: Library:
Spuce Technology Lukoratories, Subcommittes on Noise, 327 South Alvarado Street. los
Angeles 57, California
Systema Research Center, Lockheed Electronics Company., Post Office Box 37, Bedminster,
New Jersey, Attn: Mr. Roterr E. Veber
Yerkes laboratories of Primote Biology, Incorporated, Crange Park, Florida, Attn: A.
J. Riopelile
MEDICAL COLLEGE/SCHOOL LIBRARTES AHD DEPARTAENTS
Alkany ¥edical College Library, New Scvotland Avenue, Albany 8, Nes York
Bowman Gray, School of Medicine Library, Winston-Salem, North Carolina
Brown Univrrsity, Providence 12. Nhode Islond, Atta: Professor Lorin A. Riggs
Brewn University, Providence 12, Phode Island, Attn: Prof. Harold Schlosterg., Consultamt
College of Medical Fvangelists, $hite Memoricl Medical Library, 1720 Brooklyn Avenue.
Los Angeles 33, Califomnia
College of Medical Evangelists, Vernier Rudcliffe Menorial Library, Loma Linda, California
College of Physiciuns of Fhiludelphia, Library, 13 South 22nd Street, Philadeiphia 3.
Rennsylwania -
.Coéu:tiu University, Departsent of Psychology., New York 27, New York., Atta: Dr. C. H.
raham :
Colusbia University Medical Library. 630 ¥est 168th Street. New York 32, New York
Cornell University Medical College Library, 1300 York Avenue, Nevw York 21, New York
Creighton University, Medical-Pharaacy Library, 14@ Davenport, (mahu 2, Nebraska
Dar twouth College Medical Likrary, Baker Building, Hanover, New Hampshire
E’:i University. Department of Paychology, Atlanta 22, Georgia. Attn: Dr. Earl A,
uisi
!‘X;rig: State University, Departsent Psychology, Tallahassee, Florida, Attn: Dr. Wa,
. Dawson
George Washington University, Humam Resources Research Office, P.0. Box 3536, ¥ashingtoa
7,’D. C., Attn: Library
Harvard Medicul Library, 25 Shattuck Street, Poston 15, Massachusetts, Atta: Librarian
Harvard School of Public Health, Department of Epidemiology, ! Shattuck Street. Bostom
15, Massachusetts
Indiana University, Department of Psychology, Bloomington, Indiema, Attn: Dr. R. C. Davis
Indiana University Medical Center, School of Medicine Library, 1100 West Michigan Street,
Indianupolis 7, Indiana, Atta: Librarians
Indiana University Medical Center, 1100 ¥est Michigan Strest, Indianapolis. Indiana,
Attn: Dr. Harris B. Shumacker. Jr.. Prof. of Surgery
!ngigyn University, Anatosy-Physiology Department, Bloowington, Indiam, Attn: Dr. Sid
inson
Jefferson Medical College Library., 1025 Waliut Street, Philadelphia 7, Pennsylvania
Johns Hopkins University, ¥elch Medical Library, 1900 E. Monument Street,. Baltimore 6.
Marylana, Attn: Librariam '
Kansas State University, Departwest of Psychology. Minhattonm, Kansgs, Attan: Dr. William
Bevan, Chairman
Mirquette University, Medical Dental Library, 560 North 16th Street, Nilwaukee 3, Wisconaia
Attn: Librariam

Medical College of Virginio, Towpkins-McCae Library, Richeond 19, Virginia
attn: Liporariam
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MEDICAL COLLEGE!SCHOOL LIBRARIES AXD DEPAHTMENTS - CONTINUED

New York Acodemy of Wedicine, Library, 2 Fost 103ra Street, New York 28, New York

New York University, College of F"qlb‘:r ing, Research Division, 252 Seventh Avenue,
New York 1, New York, 7m Asscciate Project Director

New York dniwersity Meoical Center, Medical Libiary, 530 First Aveoue. New York 14,
New York

horthw-ste:’n University, [epartment of Psychology. Evanstea, Illinois. Attn: Williame
A. Hunt

Northwestern University Medicul School, Archibald Churcn Library,- 303 E. Chicago Avenue,
Chicago 11, Illinois, Atta: Librarian

Chio State University, The Chenical Abstracts Service. Columbus 10, Chio

Chio State University, Research Center, Psycholinguistics laboratory. 1314 Kinnear Read,
Colugbus 12, Chio

_Chio State Umvor;x ty. Topuz Library, School of Optemetry, 338 West 10th Avesue,

Coluntus 10,
Rush Medi~al Colleg-.- Library, 1738 ¥est Harrison Street, Chicago 12, Illinois
Stanford University. Lane Medical Library, 300 Pasteur Road, Falo Alte, (alifornia
Stanford University, Department of Fhysiology. Stanford, Californis. Atta: J. M.
Criswon, M. D. :
St. Louis University, ledionl School Library. 1402 South Grund Blvd. St. louis 4, No.

Stare University of Jowa. College of Medicine Library. Medical Laboratories Building.
Iowa City, iowa

State Univ-rsity of New York, ‘Downstate “edical Center. Departnent of Anesthesiology,
450 "larkson Avenue, Brooklyn 3, New York

State University of New York., Downstate Mcdical Center, Medical Library. 450 Clarkson
Avanue, Brookyyn 3, New York, Attn: Librarian

Texas Medical Center Library, Jesse H. Jowes Library ‘iuxl:hng. Hous ton 25, Texas

Tufts University Institute for Applied Experimental Psychology, Medford, Massachusetts

Tulane Uuuerutg School of Medicine, 1430 Tulane Avenue, New Orleans 12, louisiona,
Attn: Burch, Professor of Medicine

Yarderbilt University School of Medicine, Nashville 5, Tennessee, Attn: Dr. Ceorge R.
Meneely, Director, Radicisotope Center

West Virginia University, Medioal Center Library, Morgﬂntovn. West Virginia

University of Alcbama, 1919 Seventh Avenue South, Birmingham 3, Alobawa

‘University of Arkansas, Nedical Center Likrary, 4301 Westr Mackham, Little Rock, Arkansas
University of Buffalo, Health Sciences Library, Buffalo 14, New York, Attn: Librarian
University of Buffalo, Department of Psychology, Buffalo 14, New York

University of Califoraia Medical Center, Biomedical Library, Los Angeles 24, California

University of California 1301 South 45th Street. Richmond 4, Califormia, Attm: Civil
fense Research Project

Um;erﬁty of Chicogo, U.S. Air Force Radiation lnbomtory. 930 58th Street, Chicago
. Illinois

Umver(sillty of Cincinnati, Kettering Laboratory, Fden and Bethesda Avenues, Cipcimaii
. Chio

University of Florida, Collega of Medicine, Department of Physiology, Gainaville, Florida,
Attn: . Melvin J. Fregly

University of 11linocis, Asromedioal laboratory, 840 S. Wood Street, Chicago 12, 11linois

Universi of Illinois, Training Research laboratcry, Deparuent of Psychal 45
Lincoln Hall, Urbuna. nunoﬁ. Attn: l.a-rencer;. Stolurow yehology

University of Illinois, Docurents Division Library, Urbana, I11linois )
University of Kansas Medioal Center, Clendening Medical Library, XKansas City 12, Kansas

Unueruty of Lowisville, Schoo! of Medicine Library, 101 ¥W. Chestnut Street, Louisville
. Kentucky

Umveruty of Maryland. Hcalth Sciences Library, Serials Department, 111 South Greens
Street, Baltisore 1, Maryland

Un,x‘:ernty of Michiqan, Serials and Docusents Section, General Library, Ans Arbor,
chigon
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MEDICAL COLLEGE/SCHOGL LIBRARIES AND DEPARTMENTS - CONTINJED

University of Minnesota Library, Serials Division, Minneapolis 14, Mimnesota

University of Missouri, Medical Library, Room M2L0 Medicai Sciences Building, Colasbia,
Misscuri

Univgrsity of Nebraska, ollege of Medicine Library,: 42nd and Dewey Avenue, Omaha 5.
Nehraska .

University of North Carolina, Division of Health Affairs Library., North Carolim,
Memorial Hespital, Chepel Hill, Jorth Carolina

University of Nortk Carolina, Department of Yedicine, Physiology ond Environsental
Medicine, Chapel Hill, North Caroline, Attn: Dr. Nichard L. Dobsom

Univarsity of North Carolina, Dewariment of Fhysiology, Scicol of Medicine, Chapel Hill,
Nortii Cirolinu, Attn: A, T. Miller, Jr.

University of Oklahoma Medical Ceater Litrary, 801 N. E. 13th Street, Oklahoma City 4,
klahoma »

University of Oreqon, Medicul School Library, Portland 1, Oregon, Attn:

University of Pittsburgh, Falk Library, of Thée ilealth Profassions, Pittsburgh, Pu

University of Pittsburgh, Graduate School of Public Health, Pittskuryh 15. Pennsylvania

qy Project, Technical Report Control Unit, P.0O. Box

Libraricn

Univecsity of Rochester, Atomic Ener
287, Station 3, Rochester 20, New York

University of Rocheater, School of Dentistry, 260 Crittenden Boulevard, Rochester, New
York, ttn: James A, DeWeesa

University of Rochester, Stron; Memorial Hospital, 260 Crittenden Boulevard, Rochester,
New York Attn: Dr. Hermcn E. Pearse, Prof. of Surgery

University of Sou’hern Colifornia, Schuol of Mecicine Library, 2025 Zonal Avenue, los
Angeles 33, Califcrnia, Attn: Dr. Vilma Proctor ) )

University of South Dokota, Medical Library, Vermillion, South Dakota

University of Tennesses, College of Medicine, Clinical Physiology, Institute of Clinical
Investigation, 62 South Lunlap, Memphis 3, Teniessee -

University of Tennessee, Mvdical Units, Muoney Merorial Library, 62 South Dunlap, Memphis
3 Tennessee, Attn: Librarian

Universitr of Tennessee, Department of Bacteriology. Knoxville, Tennessve, Attn; Dr.
D. Frank Holtman : :

ology, 856 Madison Avenue, Knoxville,

University of Teunessee, Department of Micrebi
Tennessee ,» Attn: Dr. Ray C. Womack

University of Texas, Medical Branch Library, Galveston, Texas,
University of Utah, Medical Library, Salt Lake City 12, Utah .
University of Virginia, Psychological laboratory, Pechody Hall, Charlottesville, Virginia
University of Vermont, College of Medicine Library, Burlington, Vermont
University of Washington, Health Sciences Library, Seattle 5, Washington,
University of Wisconsin, Medical School Library, SMI Bldg, N. Charter St. Madison 6, Wis
University of Wisconsin, Psychological Abstracts, 500 N. Park Street, Madison 6, ¥is
FOREICN :

British Navy Staff Office, Army Medical Liaison Officer, Benjamin Franklin Station, Post
Office Box 155, Washington, D. C., Atta: F. P. Ellis, Surgeon Captain, Royal Navy

British Army Medical Liaison Officer, British Army Staff, British Enbassy, Washington 8,
D. C., Atin: Colonel Reid .

Caradian Licison Qfficer, Office of The Surgeon General, US Army, Roow 1709A, Main Navy
Building, Washington 25, D. C., Attn: B. L. P_ Prosseau

Defence Research Member, Canadian Joint Staff, 2450 Massachusetts Avenue N.W.,

Attn: Librariaa

Attn: Librarian

¥ashington 8, D. C.
German Military Attache, German Federal Ministry of Defense, #ashington, D. C.
Instituto de Ciencios Fisiologicas, Av. Gral. Flores 2125, Montevideo, Uruquay,
Professor Dr. D. Bennati, Director
Karolinska Institutet, Department of Histology. Stockholm 0, Sweden, Atta: Dr. Jaa

Versall
Laboratoire de Puthologie et Therapeutigue g:mmlel. 32 Boulevard de la Constitutios,
q

Liege, Belgium, Attn: Professeur Z. M.

Atta:



Ne. of FCRZEON - CUNTiNUED
. . Copies
1  Ox{ord University, Departzent of Human Aunatory, South Parks Road, Oxford Erglana. Atte:

Dr. A. R. Lind

1  Gffice of The United States Army Attache, Aserican [mbassy, The Foreign Services ot The
United States of America. London, Ingland, Attn: Assistant Army Attache (Medical)

1  Royal Society of Medicine Library, 1. Wispole Street, London W.1., England

1 Universita Di Pisa, Institute of Physiology, Pisa, Italy. Attn: Professor Giuseppe

: Moruzzi,

: 2  University of Western Ontario, Dw'\urtment of Biophysies, Nedical School, outh Street,

. London, (nturio, Camade, Attn: . Allen C. Burton

) 1  University of Western Chtario, M-'dxcnl School., Departm»nt of P'\yuolugy, Lordon, Ontarie,
Corada, Attn: Professor J. A. F. Stevenson

————

s mee et ae i et 4 e ta i e i emi wm e e ae s et wesme e i aieens e eepe b tames e em

B T T U




